AZIMUTH BRAKE FOR WIND POWER PLANTS 



The invention relates to an azimuth brake for wind power plants, comprising 
at least two pairs of brake shoes arranged at a common brake disk and each 
having an actuator associated therewith. 

Wind power plants have a pod, which carries the blade rotor and is rotatable 
about a vertical axis, so that the blade rotor may be directed into the wind. 
The azimuth brake has the purpose to fix the pod in its respective azimuth 
position and /or to dampen the rotary movement of the pod. The azimuth 
brake has a horizontal annular brake disk at which several pairs of brake 
shoes, e. g. 4 to 24 pairs of brake shoes, are arranged, so that a sufficiently 
high braking force may be exerted onto the brake disk. In conventional azi- 
muth brakes of this type, the brake shoes are actuated hydraulically. 

For the blade rotor of a wind power plant, DE 202 03 749 U proposes a brake 
which can be actuated electromechanically. The actuator of this brake com- 
prises a lever that is pivotable about an axis extending normal to the plane of 
the brake disk, and a transmission for translating the pivotal movement of 
this lever into an axial engaging movement of the brake shoes against the 
brake disk. For actuating the brake, a drive mechanism, which is preferably 
an electromechanical drive mechanism, e. g. a motor with spindle drive, acts 
upon the lever. A high engaging force of the brake shoes is achieved by the 
lever action of the lever and the force translation in the transmission. 

It is an object of the invention to provide an azimuth brake of the type indi- 
cated above, which has a simpler construction. 

According to the invention, this object is achieved by the features that each 
actuator comprises a lever that is pivotable about an axis normal to the plane 
of the brake disk, and a transmission for translating the pivotal movement of 
the lever into an axial engaging movement of the brake shoes against the 
brake disk, and the levers of the at least two actuators- are coupled by a com- 
mon drive mechanism. ( 

This solution has the advantage that only a single drive mechanism is needed 
for the actuators for two pairs of brake shoes. The levers of the two actuators 



that are coupled by the common drive mechanism are simultaneously pivoted 
by means of this drive mechanism. In this way, the construction can be sim- 
plified considerably. 

As with the brake disclosed in 202 03 794 U, the lever action and the trans- 
mission provide a high power gain, so that a comparatively weak electrome- 
chanical drive mechanism, e. g. a motor with spindle drive, a linear motor or 
the like can be used as drive mechanism. 

Useful details of the invention are indicated in the dependent claims. 

The drive mechanism can be coupled to the two levers in such a way that the 
levers are pivoted in opposite sense. Then, each lever may at the same time 
serve as a counter bearing for the drive mechanism for adjusting the lever of 
the other actuator. 

In a modified embodiment, the levers may also be pivoted in the same sense. 

The levers may also be configured as toothed segments which mesh with a 
common gear of the drive mechanism. When this gear is arranged centrally, it 
is also possible to actuate more than two or even all pairs of brake shoes with 
a common drive mechanism. 

Preferably, the two brake shoes of each pair are supported in a saddle that is 
rigidly mounted at the periphery of the angular brake disk, preferably at the 
inner periphery thereof, and has the transmission integrated therein. Prefera- 
bly, the levers of the two actuators that are associated with a common drive 
mechanism project from their respective saddles in the same direction, e. g. 
radially inwardly relative to the brake disk. By the common drive mechanism, 
which draws the free ends of the levers together or presses them apart, both 
levers are thus pivoted in opposite sense. Correspondingly, the two transmis- 
sions are arranged mirror -symmetrically, so that the pivotal movement of the 
lever is in both cases translated into an engaging movement of the brake 
shoes. 

As an alternative, however, a construction is conceivable wherein the two lev- 
ers project from their saddles in opposite directions, e. g. one inwardly and 
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1 one outwardly, so that the levers are pivoted in the same rotary sense when 
their free ends are drawn together or pressed apart by the common drive 
mechanism. In this case, the two transmissions may have an identical con- 
figuration, e. g. as spindle drives or ball spindle drives with right-handed 

5 spindle threading. 

In a modified embodiment, it is also possible that each actuator has a spring 
pack which biases the brake shoes against the brake disk, whereas the lever 
and the transmission are configured to remove the brake shoes from the 
10 brake disk against the force of this spring pack. This construction provides 
an improved fail-safeness of the brake. 

An embodiment example of the invention will now be described in conjunction 
with the drawings, wherein: 

15 

Fig. 1 is a schematic plan view of an azimuth brake according to the 

invention; and 

Fig. 2 is a side elevation of a part of the brake as seen in the direction 

20 of arrows II-II in Fig. 1. 

The brake shown in Fig. 1 has an annular brake disk 10 which, as is known 
per-se and not shown herein, is rigidly connected to a rotatable pod of a wind 
power plant, and which, in the example shown, it is engaged by six pairs of 

25 brake shoes 12A, 12B, 14A, 14B and 16A, 16B. Each pair of brake shoes has 
a saddle 18 which, by means of a bracket 20, is held rigidly on a member 
connected to the tower of the wind power plant so as to be stationary in the 
direction of rotation of the brake disk 10. Of course, a reverse arrangement is 
possible, wherein the brake disk is held stationary at the tower and the 

30 brackets are rotatable together with the pod. 

Each saddle 18 comprises a transmission housing 22 which accommodates a 
transmission 24 (Fig. 2) for translating a rotary movement into a linear move- 
ment. By means of the transmission 24 which may for example be a spindle 
35 drive, a ball spindle drive or a spindle screw drive with planetary rollers, two 
brake shoes 26 of the corresponding pair of brake shoes are pressed against 
the brake disk 10 from opposite sides so as to exert a braking force onto the 



brake disk. The transmission 24 has a central input shaft 28 which projects 
out of the transmission housing 22 and from which a lever 30 projects radi- 
ally inwardly relative to the brake disk 10. Thus, by pivoting the lever 30, the 
pair of brake shoes can be shifted between an active and an inactive position, 
i. e., the lever 30 together with the transmission 24 forms an actuator for the 
corresponding pair of brake shoes. 

The levers 30 of two pairs of brake shoes, such as the pairs of brake shoes 
12A and 12B, are coupled to one another by a common electromechanical 
drive mechanism 32. In the example shown, the drive mechanism 22 is 
formed by a spindle drive 34 and an electric motor 36 associated therewith. 
Two push rods 38, that are each pivotally connected to the free end of one of 
the levers 30, extend from the spindle drive 34. When the spindle drive 34 is 
driven by the electric motor 36, the push rods 38 are withdrawn in opposite 
-directions, so that the levers 30 associated therewith are pivoted in opposite 
rotary directions. The two transmissions 24 associated therewith are config- 
ured mirror-symmetrically, so that the pivotal movement of the lever 30 will 
in both cases cause the brake shoes 26 to be axially forced against the brake 
disk 10. In this way, two respective pairs of brake shoes 12A and 12B, 14A 
and 14B, 16A and 16B are actuated simultaneously by a single drive mecha- 
nism 32. 

In the example shown, the saddles 18 of the two pairs of brake shoes that are 
coupled by a common drive mechanism 32 are also fastened on a common 
bracket 20 by means of bolts. 

Since, in the example shown, the levers 30 project inwardly relative to the 
brake disk 10, the complete drive system for the azimuth brake can be ac- 
commodated within the footprint of the brake disk 10. 

In the example shown, the saddles 18 are configured as floating saddles. 
However, a construction with fixed saddles is also possible, with actuators 
that each actuate one of the brake shoes 26 being arranged on both sides of 
the brake disk 10. Again, the levers of these actuators may be coupled by a 
common drive mechanism. 



Although the invention has been described here for an azimuth brake for 
wind power plants as an example, it will be understood that the principle of 
the invention is also applicable for other brakes wherein at least two pairs of 
brake shoes are arranged at a common brake disk. 



